Objectives. To examine how sublethal use-of-force patterns vary across officer-civilian race/ethnicity while accounting for officer-, civilian-, and situational-level factors.
B
ecause of recent high-profile events, 1 public attention has increasingly focused on use-of-force interactions between police officers and civilians. Public opinion has attributed the degree of force used in any given interaction to the race/ethnicity of the civilian and police officer. This is expected given the fact that the race/ethnicity of a civilian is the strongest demographic factor that predicts public opinions, whether that be positive or negative, about the police. [2] [3] [4] However, because of methodological inconsistencies and gaps in the extant research, the relationship among officer race/ethnicity, civilian race/ethnicity, and use of force is unclear. 5 Police officer characteristics, and specifically race/ethnicity, have received considerable scientific attention and many studies have found no relationship between officer race/ethnicity and use of force. [6] [7] [8] [9] [10] For example, in a multisite study, Paoline and Terrill observed no racial or ethnic differences in coercive practices after they controlled for officer-, suspect-, and encounter-level characteristics. 7 Also, Lott and Moody found no difference in fatal shootings of Black suspects among Black and White officers and concluded that their "findings [were] inconsistent with taste-based racial discrimination against blacks by white police officers." 11(p20) On the other hand, Garner et al.
found that Hispanic officers had an increased odds of using force compared with White officers, although no significant effects were observed for force severity by officer race/ethnicity. 12 In addition, McElvain and Kposowa found that White officers were more likely to use deadly force than Hispanic officers and not more likely than Black officers. 13 Literature evaluating the relationship between civilian race/ethnicity and use of force is also mixed. 5 Many studies report no relationship between civilian race/ethnicity and force used by police officers. 6, 8, 9, [14] [15] [16] However, results from a recent meta-analysis suggest that minority civilians are more likely to be arrested, a form of force, than White civilians. 17 Furthermore, a recent, highly publicized report found that Black civilians are more likely to be touched, handcuffed, and pepper-sprayed, but not more likely to encounter lethal forms of force. 18 A valid assessment of the relationship between officer and civilian characteristics related to use of force is important to inform preventive efforts and to mend the tense community relationships between the police and the public. 18, 19 Although numerous studies have examined the relationship between officer or civilian race/ethnicity and use of force, none of these studies to our knowledge have explored how use-offorce patterns vary as a function of the officercivilian race/ethnicity dyad, specifically beyond Black and White dyads. In other words, officer and civilian race and ethnicity have been considered as independent risk factors for use of force; however, use of force is inherently nested in an officer-civilian dyad (e.g., force patterns may be different when a White officer is interacting with a Black civilian compared with a Black officer interacting with a Black civilian). To address this important problem, we examined how sublethal use-of-force patterns vary across officer-civilian race/ethnicity dyads, while accounting for officer-, civilian-, and situational-level factors.
METHODS
Dallas, Texas, is the ninth largest city in the United States (with a 2010 population of approximately 1.2 million) and is policed primarily by the 3551 sworn members of the Dallas Police Department (DPD). In February 2016, 82% (n = 2900) of DPD were male and 51% (n = 1818) identified as non-Hispanic White.
Since January 1, 2013, officers at DPD have been mandated to complete a use-offorce report, called the "Blue Team report," every time they engage in use of force beyond compliant arrest. These reports document individual (e.g., complainant or civilian and officer characteristics), situational, and environmental factors related to each use-of-force altercation. 20 Examples of force include, but are not limited to, deployment of physical defensive tactics (e.g., "take downs"), use of pressure points, oleoresin capsicum spray deployment (i.e., pepper spray), and drawing and discharge of weapons-batons, Tasers, and firearms. Each Blue Team report is linked to the completing officer's badge number to allow for an assessment of how use-of-force patterns vary within and between police officers. Blue Team reports are completed immediately after the incident (with the exception of firearm discharges) and forwarded to field supervisors for approval. These reports are periodically uploaded to a publicly available database. Instances involving firearm discharges or in-custody-death incidents were excluded from these records. Officer-involved shooting incidents (i.e., shots fired by officers or at officers) and deaths occurring after an individual has been detained or arrested are routinely investigated by the Special Investigative Unit. Detectives within those investigative areas are responsible for use-of-force entries into the Blue Team database after the initial investigation of each event. All other incidents involving a use of force greater than compliant handcuffing are recorded by either the officers involved or the responding supervisor immediately after the preliminary investigation. We used these abstracted records in the current study, which included data from 5630 Blue Team reports submitted by 1693 DPD officers. This represents all reports filed from January 2014 to December 2015.
Measures
Outcome. Force used was recorded by officers immediately after each incident. In the Blue Team database, officers were presented with a drop-down menu of 40 types of force used to select from, including baton display, verbal command, handcuffing take down, leg restraint system, pressure points, and oleoresin capsicum spray (among others). In accordance with DPD policies and procedures, 40 force options were categorized to represent the force continuum 21 : (1) verbal direction (e.g., verbal command and combat stance), (2) soft-empty hand control (e.g., held suspect down, pressure points, threatened to use Taser, and displayed Taser), (3) hard-empty hand control (e.g., joint locks or weapon display at person), and (4) intermediate weapon use (e.g., pepperball saturation and used Taser). Deadly force was not included in this data set because of the rare occurrence of these cases (n = 26 in DPD from 2014 to 2015) and because of the fact that they are reported through a specialized unit within DPD. Because the force continuum variables are not mutually exclusive, we dichotomized the types of force used in each of the 4 outcomes for analysis (e.g., 0 = no verbal direction used; 1 = verbal direction used).
Individual factors. We gathered officer gender, officer race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, other [including Native American and Asian]), and tenure (< 5 years, 5 to <10 years, ‡ 10 years), calculated from hire date, from Blue Team reports.
Civilian gender and civilian race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, other [including Native American These data provide requisite context about the motivation for the officer-civilian interaction.
Other risk factors. Officers reported whether they perceived that the complainant was under the influence of alcohol or drugs (dichotomized) or appeared to be suffering from severe mental health symptomology (dichotomized) during the incident. We included these variables in the model as confounders because civilian impairment by substances and mental health symptoms has been associated with elevated use of force by police officers.
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Statistical Analysis
To describe the prevalence of racial/ethnic dyads in use-of-force incidents, we matched officer race/ethnicity and civilian race/ ethnicity and categorized them into 10 groupings. We used tabulations to describe the distribution of race/ethnicity dyads, use-of-force typologies within the force continuum, civilian and police officer demographics, and officer tenure. Because multiple officers could complete Blue Team Reports for the same incident, multivariate analyses accounted for the 2-stage clustering design (e.g., officers' Blue Team reports were nested within each call).
We used SAS command glimmix (version 9.4; SAS Institute Inc, Cary, NC) to model 2-level, logistic mixed effects (random intercept) regression to evaluate the relationship between race/ethnicity dyads (White-non-White vs White-White; independent variable) and types of sublethal force used (dependent variable). Model building commenced by fitting bivariate regression models for each independent variable. Because significant relationships emerged in these bivariate models, we expanded models incrementally to include individual and situational covariates (officer demographics, tenure, civilian gender, civilian impairment by substances or mental health symptomology, and service type).
RESULTS
A description of the sample is provided in Table 1 . From January 1, 2014, through December 31, 2015, 5630 unique Blue Team use-of-force reports were filed by 1693 unique DPD officers. White officers' interactions with non-White civilians represented 48% of the total interactions; of these, 67% were White-Black (White officer-Black civilian; n = 1806). Black-Black and Hispanic-Black dyads each represented 10% of the sample. Officers reported use of soft-empty hand control in 55% of reports, hard-empty hand control in 39% of reports, verbal force in 33% of reports, and intermediate weapon deployment in 7% of reports. Of the officers, 43% reported that the civilian was under the influence of alcohol or drugs and 15% reported the civilian to be exhibiting symptoms of a mental health condition.
Of the 1693 unique police officers in our sample, 87% were male and the majority (55%) were non-Hispanic White.
Twenty-five percent of officers were employed by DPD for less than 5 years and 32% of officers had more than 4 use-offorce incidents recorded over the 2-year study period.
There was no significant bivariate relationship between White-non-White dyad and White-White dyad encounters in relation to verbal or soft-empty hand control (data not shown). Because significant bivariate models emerged between race/ethnicity dyad and hard-empty hand control and intermediate weapon use (Tables A and B , available as a supplement to the online version of this article at http://www.ajph.org), models were expanded to include officer-, civilian-, and situational-level confounders ( 
DISCUSSION
The use of force by police, when inappropriate, is a significant concernespecially when such instances are disproportionately experienced by certain races/ ethnicities. The detrimental effect of such circumstances has the power to strain confidence and trust in the police, which is essential to building effective crime-control partnerships between civilians and the police. [25] [26] [27] In accordance, empirical analysis of this issue is critical for theory and especially for police policy and practice.
In this study, we used the population of use-of-force incidents from the DPD in 2014 and 2015 to examine how the race/ethnicity of both the officer and the civilian were interrelated across a range of use-of-force incidents. Not only does our work present an important contribution to a salient national Note. CI = confidence interval; OR = odds ratio.
issue, but its use of a broad conception of race and ethnicity in general and in examining various race dyads also specifically represents a key extension over much of the previous work in this area because of its concentrated focus on Whites and Blacks. Research more generally on criminological and criminal justice topics has, unfortunately, not considered Hispanics in large part because of data sources not containing the relevant information.
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The overarching finding from our analysis of these data showed that, although there were significant bivariate relationships between race/ethnicity dyads and use of force, control for other factors related to both officers and civilians rendered most early relationships insignificant. Among hard-empty hand control, relationships interestingly dissipated once situational factors, such as the citizen being under the influence of alcohol or drugs, were introduced into the model. These results notwithstanding, the odds of intermediate weapon use among Hispanic-White, Black-Hispanic, White-Black, and Hispanic-Black dyads remained significant in complex multivariate models, and this is certainly not an inconsequential finding.
Limitations
Findings from this study should be considered in light of 3 limitations. First, all data were obtained from police officer selfreports for which no information about validity or reliability of reporting practices is available. A number of safeguards are in place to prevent widespread falsification of documents. Use-of-force reports are routinely reviewed and approved by police supervisors, a process likely to identify and flag details not consistent with the associated narrative. Falsified records are subject to internal affairs investigation and disciplinary action for all involved officers, a ramification that may deter officers from providing false information. That said, it is very difficult to obtain objective data on the entire range of use-of-force incidents in a single, large city over an extensive time period. The widespread use of body cameras may play a role in validating the reporting practices of police officers in future research.
Second, use of data from a single police department limits the external validity of these findings. In the absence of national (or state) surveillance systems tracking police use of force, this limitation will continue to limit our knowledge about officer-civilian interactions. Finally, the use-of-force incident reports did not contain all possible factors that play a role in police-citizen interactions. For example, community-level factors, such as crime rates; individual-level factors, such as civilian or officer body height or weight, physical fitness, and visible tattoos; or situational-level factors, such as day or night shift, may all Note. AOR = adjusted odds ratio; CI = confidence interval.
influence how use-of-force situations play out on the streets during police-citizen encounters. Because officer behavior could vary according to these circumstances, future research should strive to collect those data and append them to force incident reports. 30 
Public Health Implications
Ultimately, these findings have important implications for policy within the DPD. For example, although the majority of use-offorce variability dissipated across race/ ethnicity dyad once a host of covariates was introduced into the models, it is important for the DPD to continue to improve trust and legitimacy within the police-citizen interaction, especially with respect to use of force. This has been, and should continue to be, accomplished through public informational transparency via open data from most operational units within DPD. Yet, to the general civilian, deciphering police terminology is often difficult. The provision of codebooks that operationalize variables consistent with requirements for most grant-funded social research would increase DPD's data transparency and utility. Unfortunately, DPD and most other policing agencies do not have sufficient resources to gather, manipulate, analyze, and present data in a publicly accessible, user-friendly manner.
The results of this study also have policy implications for DPD training. Looking to improving police-citizen interaction dynamics with an eye toward reducing excessive use of force, new implicit bias training has begun to incorporate officers' thought processes and decision-making through highquality, scenario-based judgment training. 31 Training programs for DPD should be tied with findings from the neuropsychological literature. For example, meta-cognitive approaches, such as coaching DPD officers with the constructive and deliberate practice of recognizing the way they think and why, may allow officers to act and reflect more objectively in high-intensity situations. Officers will gain increased self-awareness, which, in turn, may significantly improve officercitizen interactions, specifically surrounding race/ethnicity and intermediate weapon use variability, as seen in this current study. This method has improved performance around other high-stress occupations, such as trauma care teams. 32 In sum, although in this study we used data from 1 large, urban police department, the issues raised are relevant to all police agencies, especially those serving diverse communities. President Obama's Task Force on 21st Century Policing has recently made a number of recommendations surrounding "shoot/don't shoot" scenarios, de-escalation tactics, and the use of less-than-lethal alternatives to deadly force to reduce the occurrence of police use of force. 27 In addition, the President's Task Force recommendations have led to 130 police agencies making much of their data openly available to the public. Encounters involving police use of force and their relationship to citizen race/ethnicity, real or perceived, coupled with publicly available data, fervently calls for research like the current study to examine the nuances of those often unstable encounters.
In this same vein, there is a growing and encouraging amount of evaluation research highlighting the effectiveness of police officer body-worn cameras for reducing the frequency and prevalence of the use of force and civilian-generated external complaints. 33 Thus, it is likely that the implementation of strategies and initiatives along the lines outlined and recommended by President Obama's Task Force in addition to the adoption of police officer body-worn cameras will be a step in the right direction to prevent officer misuse of force, reduce the likelihood of force rising to the level at which deadly force is necessary, and improve police-community relations, particularly in racial/ethnic minority communities. 
